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ABSTRACT 



A set of hardware and/or software elements, typically 
embedded as part of the input or output device, which 
operate cooperatively to select from a set of personality 
parameters to enable the outputting of image data created by 
different sources to different output devices. Included is a 
method for printing from embedded devices to inkjet and 
laser printers with a print preview of images to display 
devices such as LCD or video screens. The invention 
provides color management and color adjustments along 
with built-in output device drivers to generate data required 
to operate different output devices. In this manner, a single 
imaging subsystem in a source devices can be used to drive 
a larger number of output devices. Similarly, a single output 
subsystem in an output device can be used to obtain data 
from a large number of source devices. The configuration 
personality parameters are provided in a compact format, yet 
image and color quality are optimized for each output 
device. 

10 Claims, 5 Drawing Sheets 
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MULTI-PURPOSE IMAGE GENERATOR FOR 
DRIVING MULTIPLE OUTPUT DEVICES 

FIELD OF THE INVENTION 

The present invention relates to the field of image input 
and image generation devices such as digital cameras and 
set-top boxes and output devices such as displays, inkjet and 
laser printers. Specifically, the invention provides a mecha- 
nism for generating image data produced by the input device 
for direct use by the output device, that is, without requiring 
intermediate processing by a processing device such as a 
personal computer. 

BACKGROUND OF THE INVENTION 



20 



25 



Digital cameras are frequently used by consumers and 
others to take pictures which are stored as digital image data 
within the camera. In most cases, in order to output stored 
images, it is necessary to connect the camera to a personal 
computer and download the image into the computer where 
certain processing takes place to prepare the image for 
printing a hard copy using an ink jet or laser printer. The 
personal computer is needed because currently available 
consumer digital apparatus such as digital cameras do not 
have the capability to send their output directly to commer- 
cially available printers, and currently available printers do 
not have the capability to receive image data to be printed 
directly from an input device such as a digital camera. 
Before an image from such an input device can be produced 
on such an output device, it is necessary to add 30 
programming, usually referred to as drivers, to receive the 
digital data from an input source in an expected format, and 
then process it to put the data into a form expected by the 
output device. 

Direct camera to printer solutions do exist, but these 
solutions are directed to systems in which a particular 
camera is to be connected to a particular printer. Such 
solutions are usually proprietary in that they use high-end 
digital cameras and specialty printers such as dye- 
sublimation. In addition to being expensive, such systems 
are not capable of connecting a variety of cameras to a 
variety of printers. 



sonal digital assistants, jknages stored on a network or 
memory card and phonographic kiosk systems>Output 
devices supported include LCD screens and TV^nonitors 
with hardcopy printed on multiple inkjet, laser and / dye- 
5 sublimation printers. Jjutput devices are also defined via 
personality parameters, which define specific colour; quality 
"procesSjfl^JjiU CHioTI^ f o r eacrTdevice /is well as 

the specifics ofthe driving method of e^ei^evice^The 
multiple personality parameters are tahle'enlTies defimng a 
10 specific output device configuratiop^fhis m ethod facilitate s 
suppor t of a large number of qu-tftut de vices from consumer^ 
image~source devices such as digital cameras. * 
In this manner, a single imaging subsystem in a source 
device can be used to drive a larger number of output ^ 
devices. Similarly, a/single output subsystem in an outpul y 
device can be used to obtain data from a large number ok 
source devicesylne configuration personality parameters are ( 
provided in a compact format^yet image and color quality ) 

are optimized for each output device^ >^ / 

Any supported output device can bV dynamically select- 
able by a user froma^itaWTmput and ahy-sug pomd source 
device"-cafT"be dynamically selectable by a user from a 
suitable output/Multiple display and output devices sup- 
ported by the / same imaging system, can each have varying 
resolutions; pixel depths color processing and data fonria^J 
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SUMMARY OF THE INVENTION 

The present invention enables the use oLmultiple input 
sources for connection to multiple outmrt'aevices without 
requiring intermediate processing devices. The invention 
utilizes a set of hardware software/elements, embedded as 
part of the input or output device', which operate coopera- 
tively to select from a set of personality parameters to enable 
the outputting of image,dat^created by different sources to 
different output devils. Included is a method for printing 
from embedded de/Zice^ to inkjet and laser printers with a 



45 



and control mechanisms. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block overview diagram showing the various 
modules of the invented system. 

FIG. 2 is a block diagram showing the flow of data and 
control signals between the modules of the invented system, 
with data shown in dashed lines and control signals shown 
in solid lines. 

FIG. 3 is a flow diagram showing the operation of a 
typical device specific application U. 

FIG. 4 is a table showing an implementation of imaging 
and color personality parameters table 19. 

FIG. 5 is a table showing an implementation of output 
device personality parameters table 21. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A system and method are disclosed fo r generating output 
pi xelstftaT j tre coloQ uned and optimized fordifle rent ou tput 
devices based upon device characterization parameter s in an 
embedded ima ging_system . . 

RefeirmgJirsaoiflG^ li the invented system u ses a device 
specific application 11 which interfaces with a standard core 
13. The core includes a color engine 15, multiple output 
device driver (MODD) 17, an imaging and color personality,) 
parameters table 19 which is used to define all color pro-' 



print preview of\ima^es to display devices such as LCD or 55 cessing parameters required to support the specific input 1 



video screensyThe invention provides color management 
and color adjustments along with built-in output device 
drivers to generate data required to operate different output 
devices. 



source and output device configuration in the product and an', 
output device personality parameters table 21 which is usala , 
to define the specific characteristic of the data required to/be 
generated in order/lo^lsplay or print on that deviceyPer- 



More specifically, the invention uses a method, primarily 60 sonality parameters^ ale input to the system ^(sed 



or add entries for tapjes^ jj) and _2ll Updating of those tabled 
enable the system to handle additional Input and output 
devices. / /—& = ^s. 

^ _.. ._- < ^-^ j Typically, the above HflP 1 1 fi prL fyfi mff P ! M* rp implemented 

edded image generato ris designe^o 'lit in and 65 as\an em bedded sub ^system^within^e ^fl^umer in pjuj^jmjge 
supports /c^nsufflej^uiKlucts^ including /aigital cameras, 1 J 

DVDs, seVtop-boxes, electronic photo storage devices, per ; 



for embedded systems, for color image generation and 
producing device ready pixels for multiple out put dev ices 
su^h-a^dispteys and printers. Outpu t deyicesT?an5e selecl 
dynamicaljy^via a n output de vjee^ersonaiit y parame j 




as\an em bedded sub ^system)within^e ^$umer in pjuj^mjge 
genera tioiTdevic^ such as a^digital camera or aStoprox. 
The input/image generation device-(not-shown)rprovides a 
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composed image or images 31 which is presented to device I MODD 17 is activated with a specific function call 43 

specific application DSA U as digital data in a format \ which informs that module of the location of its input data 

relatively unique to the input/image generation device^ 1 located in HT buffer 41, the memory space allocated for the 

DSA 11 provides the input/image generation device results in OUT buffer 45, and the output device personality 

access to color imaging semc^sdtjKresponsible to present 5 parameters table 21. Upon completion of formatting the data 

the composed imades to t^core^ and receixejbe core according to the selected output device requirements, the 

processing results. fThat processed data, ready to drive the MODD 17 will issue a call 49 to the DSA 11, informing the 

specified output device, is then transferred to the output DSA of the data ready to be transferred to the output device 

device by USA U.J from Qm buffef 45 M ^ dme ^ DSA u wm transfer 

Color engine 15 performs color correction and halftoning 10 lhe formatted data from the OUT buffer 45 to the selected 

processing on the image such as: out t deyice 

Transformation of mput color space to output color space, Ima ^ and ^ alit parameters table 19 defines 

Toner response compensation tU 1 ju .u 1 ■ «, , , - c 
Contrast, brightness, saturation adjust White/black adapta^ the , va u ™ d b y th * f^aw* *? * P r ° vlde < he Spe £* C 

tion & J F ' output quality provided by the selected output device. FIG. 

Gray component replacement, under color removal and/ 15 4 shows a typical imaging and color personality parameters 

black generation table 19, 

Image scaling Output device personality parameters table 21 defines the 

Halftoning parameters used by the MODD 17 to drive the selected 

Such functionality is well known to those skilled in the art output device. FIG. 5 shows a typical output device person- 

and a suitable color engine which may be utilized is 20 ality parameters table 21. 

described in Color Technology For Electronic Imaging Print a Selected Picture from a Digital Camera to an 

Devices, By: Henry R. Kang, Published by: SPIE- The Attached Inkjet Printer 

International Society for Optical Engineering, BeUingham, FIG. 3 illustrates the basic operation of a typical DSA 11 

Washington ISBN 0-8194-2108-1. in which DSA 11 is invoked by a program operating within 

FIG. 2 shows in more detail the functional blocks shown 25 the digital camera following a set of user interaction 

in FIG. 1 and illustrating the flow of data and control sequences resulting in the selection of a picture to be printed, 

signals/calls between the functional blocks. when invoked at step 53, DSA 11 is informed by its calling 

Composed images 31 are typically stored in the input/ program of the selected output device and color parameters 

image generation device's embedded storage system. To settings. That is, the user causes the program operating in the 

utilize the core functionality, the DSA 11 informs the core 13 30 di ital camera t0 identif the make / mo del of the camera and 

of an image ready to be processed by the core along with the make/model of the mter b selectm from 

selected image parameters and output device configuration « a a a ■ *u -ru 

information Also, at that time the core is configured to devices defined in the camera. These pre- 

provide any or all of its intendent functions. It can provide mn * d device f have P"»nahty parameters 25 asso- 

color correction only 15a, it can provide halftoning only 15* ciated Wlth th ^. As new devices become available, the 

or it can format data to drive a selected output device only 35 Preprogrammed information can be updated by, for example, 

activating MODD 17, It can also provide all those functions downloading updated information from a Web site, 

by applying the above functions in a serial fashion. Alternatively, a memory, such as a flash memory card, can 

Referring again to FIG. 2, the input data for color cor- be replaced in the camera which contains parameters for 

rection 15a is provided in the IN buffer 33. Data (i.e., the devices in addition to those provided initially in the camera, 

composed image 31) is loaded into the IN buffer 33 when 40 In step 55, DSA 11 will initialize the color engine 15 to 

demanded, for example, using a callback mechanism. More select a single entry from the color parameter table 19. Next, 

specifically, line 35 represents a return from a color correc- at step 57, the MODD 17 will be configured to drive the user 

tion callback function indicating that IN buffer 33 has the selected printer from the output parameters table 21. At this 

data to be color corrected. At that time color correction (CC) point the selected picture data is ready to be processed 

module 15a will process its data using well known 45 through the core and printed on the attached inkjet printer, 

techniques, depositing its results in the CC buffer 37. DSA That operation is a loop having the following steps. A 

11 can now remove that data or use it as input for halftoning request for data from the core is received in step 59, image 

(HT) module 156. To perform a selected halftoning bands are transferred to the IN buffer 33 in step 61. When 

operation, DSA 11 issues a calls represented by line 39 data to drive the printer is ready in OUT buffer 45 at step 63, 

indicating the memory location of the CC buffer 27 and HT 50 that data is sent to the printer port at step 65. That loop 

buffer 41. The return from call 39 informs the DSA 11 of the repeats at step 67 until the end of page is reached. At that 

completion of the halftoning operation, with the results time, the DSA will exit at step 69 notifying the input/image 

stored in HT buffer 41 which is typically implemented as a generation device of the results of its operation. The read 

random access memory. When error diffusion halftoning image operation at step 61 typically involves retrieving the 

method is selected, the calling function (39) needs to inform 55 requested scanlines data from the input/image generation 

the HT module 156 of the memory block assigned for the device's memory system such as files on a flash cards. The 

error diffusion buffer 15c. This buffer 15c is used for interim send data to port operation at step 65 typically involves 

error diffusion operations and is released once the error activation of a port driver such as a serial port and sends the 

diffusion halftoning operation is completed. data from the OUT buffer 45 to the connected printer. 

Data stored at the HT buffer 41 is at the output device 60 Display a Selected Picture from a Digital Camera's Memory 

resolution and its corresponding pixel color values. HT to its LCD Display 

buffer 41 is now used as the source for the MODD 17. The In an alternate use of the invention, DSA 11 is invoked as 

MODD 17 functions as a data formatter adding header and above, with the intent of displaying to a LCD screen. Step 

trailer data as required by the selected output device. The 55 will initialize the color engine to select the color param- 

MODD's output data is stored at the OUT buffer 45 ready 65 eter table 19 entry assigned to the LCD display, and step 57 

to be transferred by the DSA 11 to the specified output will configure the MODD 17 to select the LCD display 

device. device from the output parameters table 21. Steps 59, 61, 
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and 63 perform identical function as detailed above in the 
printing example, resulting in data ready to drive the LCD 
display in the OUT buffer 44. Step 65 transfers that data to 
the LCD display device which typically involves memory to 
memory data transfer to that device space, or, in some cases, 
OUT buffer 44 can be mapped to the LCD memory, in which 
case no operation is performed in step 65. The same exit 
mechanism is used when driving a display device, a test is 
performed to detect end of output page generation at step 67 
forcing an exit at step 69 at that instance. 

Accordingly, a multi-purpose image generator for driving 
multiple output devices has been disclosed. Although spe- 
cific embodiments and examples have been set forth, the 
invention should not be construed as being limited to those 
specifically disclosed embodiments and examples. 

We claim: 

1. A system for generating images for a display device 
originating from a source comprising: 

a) sets of imaging and color personality parameters; 

b) sets of output device personality parameters; 

c) a module adapted for use with a specific source, its 
inputs including an image to be displayed, said adapted 
module for coupling to a display device; 

d) a color engine coupled to said adapted module which 
operates to select one of said sets of imaging and color 
personality parameters and output a color engine pro- 
cessed version of said image; 

(e) a multiple output device driver coupled to said color 
engine and said adapted module which operates to 
select one of said sets of output device personality 
parameters and output a device driver processed ver- 
sion of said image for use by said adapted module for 
outputting to said display device. 

2. The system as defined by claim 1 wherein the source is 
an image stored in a digital camera and said adapted module 
is a subsystem within said digital camera. 
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3. The system defined by claim 1 wherein the source is an 
image stored on a network and said adapted module is a 
subsystem within said display device. 

4. The system defined by claim 1 wherein said display 
5 device is at least one of an inkjet printer, an LCD screen and 

a laser printer. 

5. The system defined by claim 1 wherein the source is an 
image stored in a set top box and said adapted module is a 
subsystem within said set top box. 

1Q 6. The system defined by claim 1 wherein said sets of 
imaging and color personality parameters are stored as a 
table within a subsystem including said color engine and 
said multiple output device driver. 

7. The system defined by claim 6 wherein said table is 
1S dynamically updatable based on data received from said 

adapted module. 

8. The system defined by claim 1 wherein said sets of 
output device personality parameters are stored as a table 
within a subsystem including said color engine and said 

20 multiple output device driver. 

9. The system defined by claim 8 wherein said table is 
dynamically updatable based on data received from said 
adapted module. 

10. A method for generating images on a display device 
25 originating from a source using an embedded sub-system, 

said method comprising the steps of: 

a) receiving an image to be displayed 

b) selecting one from a set of imaging and color person- 
ality parameters and using said selected one to output 

30 a processed version of said received image; 

c) receiving said processed version of said image; 

d) selecting one from a set of output device personality 
parameters and using a selected one to output a further 
processed version of said image for for outputting to 

35 said display device. 

* * * * # 
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